Background & Importance: Primary hemifacial spasm is usually caused by microvascular compression of the facial nerve at its root exit zone at brainstem without any space-occupying pathology. Secondary or so-called symptomatic hemifacial spasm has an additional underlying pathology e.g. tumors leading to the microvascular compression. We review and discuss the pathophysiology and the literature of secondary hemifacial spasm. Case Presentation: We report on a 23 year-old man with a secondary right-sided hemifacial spasm in association with an ipsilateral epidermoid tumor of the cerbello-pontine angle. Conclusion: Intraoperatively, no offending vessel was observed near the root exit zone of the facial nerve. Microsurgical tumor removal relieved the patient also from his hemifacial spasm.
Introduction
Epidermoid tumors arise from remnant ectopic epithelial cells and account for 0.3-1.8 % of all intracranial tumors (1) . Arising in the cerebellopontine angle (CPA), they usually present with deficits of the lower cranial nerves, cerebellar and brainstem symptoms (2,3). Hemifacial spasm (HFS) has been primarily well understood as a result of microvascular compression of the facial nerve at its root exit zone at the brainstem (4). Secondary or so called symptomatic HFS has been reported in few case reports to be associated with additional pathologies like tumors of the CPA (5). While the incidence of epidermoid tumors are far away from those of schwannomas and meningiomas (as the most common CPA tumors), secondary HFS has been reported rather for epidermoid tumors than schwannomas and meningiomas (6). We report on an additional patient with an epidermoid tumor of the CPA who presented with a secondary HFS without obvious microvascular compression, and summerize the so far exisiting explanations and add our understanding of the pathophysiology.
Case Presentation
This 23-year-old man suffered from right-sided HFS involving the platysma. Starting 18 months prior surgery the frequency increased within the last 6 months. Neurological examination did not reveal any deficit of other cranial nerves, in particular no hearing loss, tinnitus or trigeminal hypesthesia. Computed tomography and magnetic resonance imaging (MRI) of the brain showed a large mass of the CPA which was hypointense in T1, hyperintense in T2, without contrast enhancement ( Figure 1 ). Diffusion-weighted imaging was not available. The patient underwent surgery via a retrosigmoid approach in semisitting position. Microsurgical appearance of the tumor and histopathological examination confirmed the diagnosis of an epidermoid tumor. The tumor was removed totally except the capsule leaving at the surface of brainstem. Neither during tumor removal nor at the end of tumor removal a microvascular compression of the facial nerve could be observed. Microsurgical exploration of the nerve root exit zone was done before closure of the dura. Surgery and postoperative course were unremarkable without any neurological morbidity. The HFS disappeared completely during the early postoperative period and remained unchanged at 6 months follow-up. 
Discussion
Secondary or so-called symptomatic HFS has been occasionally reported as the presenting symptom for several pathologies inside or surrounding the CPA in few case reports. These varies from arachnoid cyst, aneurysm, meningioma, lipoma, to even bony narrowing of the posterior fossa as an anatomical variant (5,7-9). Among the tumors of the CPA, epidermoid tumor seems to have a disproportionate affinity causing a secondary HFS (6). This is remarkable as meningioma and schwannoma are the more common tumors of CPA. Thus, beside the plain gross occurrence of a mass other "microanatomical" features may be crucial in development of secondary neuro-vascular compression syndromes. Occurrence of an epidermoid tumor within the subarachnoid space may result in direct open exposure of the facial nerve by the tumor. This absent arachnoid interlayer results in reduced protection of the facial nerve. Both capsule and content of the epidermoid tumor might be irritant to the facial nerve (10). Many authors report that epidermoid tumors involve the facial nerve early (11). The hypothesis of possible direct irritation on the facial nerve is in accordance with the missing evidence for a correlation of tumor size with occurrence of the secondary HFS. As schwannomas and meningiomas arise between the dura and arachnoidea, the facial nerve is separeted by an additional protecting interlayer. This interlayer makes them obviously less sufficient to cause symptomatic HFS more often. Schwannomas do involve very late the facial nerve. Consequently, huge vestibularis schwannomas are regularly seen without facial nerve deficits. Samii M et al.(1995) has reported an incidence of 0.6% for secondary HFS caused by schwanommas within the cerebello-pontine angle (12). The occurrence of HFS in some cases should be most likely related to the narrowing of the cisterns and displacement of the vessels against the facial nerve. Comparing the bony size of posterior fosssa in patients with or without idiopathic HFS Kamiguchi et al. found the infratentorial bony border of patients with HFS to be smaller than patients without HFS (9). Recently, microvascular compression has been reported in a case of vestibular schwannoma to be responsible for dizziness and not only the tumor itself (13). As HFS is an impressive obvious clinical presentation, some of other symptoms can remain unregistered by the patients. This issue has been observed by Auger RG who found that in patients presented with secondary HFS additional deficits of cranial nerves were evident (14). Detailed clinical examination of the patients is of major and conclusive importance. In case of simultaneous deficits of other cranial nerves, cerbellar or brainstem symptoms, or headache a mass lesion would be more probable than isolated microvascular compression. Independently from additional deficits MRI is mandatory prior to any kind of therapy like botulin toxin injection or surgery. If additional neurological symptoms are present MRI should be available more promptly. This is obviously not self-evident as reported recently (6). They have reported that only 14 of their 55 patients with a secondary HFS had a preoperative imaging (6). Although they discuss that only 0.8% of their HFS cases (from 1984 to 2008) were caused by a tumor, in the meantime, a treatment like botulinum toxin or surgery prior to cranial imaging has to be avoided in every single case. Atypical evolution of HFS has been reported by some authors to be suggestive for secondary HFS. However, this might be not so clear to give a strong suspicion in every case. It would be crucial to have information whether a recurrent epidermoid tumor appears again with a recurrence of the HFS. So far, the literature does not provide any information about such a possibility. Regarding microvascular decompression following tumor removal differing experience exist as microvascular compression has not been detected in all cases so in our patient. By opening the dura and releasing CSF the configuration can change and be undetectable even during first intradural steps of microsurgery. So even resolution of idiopathic hemifacial spasm after posterior fossa exploration without vascular decompression has been reported (15).
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Comments
I read with interest the report of a case of hemifacial spasm due to Epidermoid tumor of CPA by Mirzayan MJ et al. The kind authors have reviewed some of the reports relevant to this pathology briefly and added their case. The main point highlighted in this report is that there was no vascular compression upon the REZ of the 7th. nerve. The association of CPA tumors, especially the epidermoids with hemifacial spam is reported by different authors as the kind researchers have included in their reference list. The issue worthy of consideration might be that P Jannetta insisted upon the association of tumors and hemifacial spasm to be the result of a kind of vascular compression in most of the cases. This has been reminded and published by several authors further on (1, 2) . It has always been demanding to look delicately around all the course of the 7th nerve (or the 5th, nerve in patients with trigeminal neuralgia and epidermoid tumors) for a kind of vascular compression which might be present and needs decompression, otherwise there will be a failure for long term symptom free period and it will recur even without tumor recurrence. If this search is done after appropriate tumor decompression, finding adherence between the offending vessel and the nerve can be somehow misinterpreted. 
